A:tistract Faculty strive to connect theory and practice with real life situations for students. This study evolved from student intervention with small industries as part of their undergraduate community health nursing clinical experience. A preexperimental static group design was used to explore the impact of health service availability on selected cardiovascular risk factors. Levels of health service: a) no service; b) student service; and c) formal health care service were compared. Chi-square, t-tests and MANOVA analyses supported three hypotheses that student intervention was equally as successful as formal health care service in reducing the selected cardiovascular risk factors of high weight to height ratios, blood pressure readings above 140/90 on three separate measurements, total cholesterol readings above accepted norms, and a health risk profile that identifies risk for cardiovascular disease.
F aculty continually strive to involve students in real world clinical experiences which will benefit both students and the clients with whom they come in contact. As health care moves into a prevention-based model, community health nursing faculty will be challenged to demonstrate integration of prevention-based clinical practice and outcome evaluation to their students. More research will be needed to justify cost reduction claims related to outcomes for this approach. Involving undergraduate students in clinical research that measures prevention outcomes helps to reinforce the link between research and clinical practice. This involvement is congruent with the tenets of the curriculum revolution (National League for Nursing, 1988) . This research project was directed toward cardiovascular risk reduction activities offered by baccalaureate student nurses to small industries (50 to 250 employees) as part of a community health nursing experience (Department of Health and Human Services, 1991) . Population focused experience for undergraduate students usually targets groups, rather than a total community (Stanhope, 1993) .
Heart disease and stroke are major causes of morbidity and mortality in the United States today. Although health promotion and varied approaches to prevention have reduced death rates from these diseases in the past three decades, cardiovascular disease continues to cause approximately one half of all U.S. deaths each year (American Heart Association, 1993) . Healthy People 2000 (Department of Health and Human Services, 1991) contains a number of objectives related to reducing risk factors in defined groups. Several of these objectives are specifically aimed at "better use of the worksite for detection and follow up programs" for cardiovascular disease. A review of the literature reveals little research about health services available to small companies (50 to 250 employees). Primarily, research efforts have focused on large industries (Baker, 1989; Beery, 1986; Castelli, 1986; Chronic Disease Planning Group, 1986; Ehrenberg, 1989a, b; Fielding, 1989) . The lack of reported research on smaller worksites and the investigators' experience in such worksites with students led to the following study question: does student nurse intervention demonstrate a reduction in cardiovascular disease risk profiles of aggregate employee groups without access to employer provided health services?
According to the 1992 National Survey of Worksite Health Promotion Activities, about 27% of worksites with 50 to 250 employees offer blood pressure screening as compared with 54% of worksites with more than 250 employees. Further, cholesterol screening among worksites with more than 750 employees is reported to be 71%, whereas those with 50 to 99 employees is only 10% (Department of Health and Human Services, 1993). Additionally, research is lacking on student interventions related to cardiovascular risk reduction.
BACKGROUND OF THE STUDY
For several years prior to beginning the present study, nursing faculty at a large, southeastern, urban university had taken undergraduate community health nursing students to various industries in rural areas. These clinical experiences were generally in the form of a health fair. Student learning objectives for these experiences focused on: 1) community assessment; 2) organization of screening activities based on community need; 3) priority setting based on assessment results (need for referral, follow up, and/or targeted education); 4) defining outcome evaluation criteria (ACHNE, 1991) .
Faculty members negotiated with rural industries for students to have access to an employee population. This was a mutually beneficial arrangement in that the industry got a free health fair and the students got experience. Since community assessment and screening activities are a requirement of the community health clinical experience, students conducted a mini-community assessment of the occupational site. Health risk appraisals, employee interviews, and health screening were done to enhance the data collection. Screening activities included blood pressure, height and weight measurements, blood glucose, hearing and vision tests, and spirometric measurement of respiratory function. Faculty performed the measurement of total blood cholesterol because of the Clinical Laboratory Improvement Act (CLIA) requirements. Industries were given feedback about the aggregate health status of their employees. Different groups of students participated at some of the same sites on an annual basis.
When these experiences were repeated at the same sites, faculty and students observed that employee group profiles improved in the area of cardiovascular risk. In addition, qualitative data gathered through employee interviews revealed positive health behavior changes in dietary intake, exercise, and individual responsibility for healthseeking behavior. This finding is supported by Baranowski's (1990) reciprocal determinism concept that individuals can learn to modify their own health behaviors. FEBRUARY 1997, VOL. 45, NO.2 These positive qualitative outcomes, coupled with the knowledge that "workplace health promotion programs have much to offer to both employers and employees" (McPartland, 1991) led to the current study which examined the impact of student intervention on identified cardiovascular risk factors. An additional factor that added to the importance of this study was that the school is located in a region with consistently high cardiovascular morbidity and mortality (Georgia Center for Vital Statistics, 1992) .
STATEMENT OF THE PROBLEM
High levels of cholesterol, elevated blood pressure readings, stressful lifestyles, and genetic predisposition are linked to higher rates of cardiovascular disease. In some industrial worksites employees experience high stress levels because of hazardous working conditions or repetitive piece work tasks. Such stress, combined with hypercholesterolemia, hypertension, and/or genetic predisposition for cardiovascular disease, increases risk for heart disease and/or stroke (Atherosclerosis Study Group, 1984; Belsey, 1990; Block, 1988; Castelli, 1986; Chronic Disease Planning Group, 1986; Grundy, 1987; Heasley, 1985; Kirscht, 1989) .
Preventive health services, especially screening programs and health promotion activities, can decrease the cost of health care and time lost from work. Currently the U.S. is experiencing a health care crisis, with almost 37 million people uninsured. Many of the uninsured are employed in small industries that cannot afford to provide this employee benefit. Even with health care reform, which places more emphasis on primary care, prevention efforts must be continued.
That student nurses need clinical experiences connected to real world situations is supported in The Curriculum Revolution (National League for Nursing, 1988). The community health clinical rotation is the ideal time for students to recognize the value of health promotion and disease detection and prevention in the workplace. Students also need to see the value of clinical research in the evaluation of outcomes. Partnerships between small industries with no formal health care services and schools of nursing can be mutually beneficial (McPartland, 1991) .
PURPOSE AND SIGNIFICANCE OF THE STUDY
The purpose of this study was to examine the impact of periodic cardiovascular risk reduction services to employees of small industries provided by baccalaureate nursing students as part of their clinical education. Three types of worksites were used in this study: 1) industries with no on-site health services; 2) industries with formal on-site health services; and 3) industries with services provided annually by student nurses as part of their clinical experience. Risk detection services offered by faculty and students included blood pressure, height and weight, total serum cholesterol measurement, and the Carter Center Health Risk Appraisal (CCHRA) authored by the Centers for Disease Control and Prevention (CDC). Students used identified risk factors to target risk reduction strategies in one to one education with employees. Pilot studies conducted by the researchers indicated that health promotion services offered by students at small industries with no on-site health programs appeared to be related to better risk profiles. These better profiles were at a level comparable to those industries with formal, on-site health programs.
RESEARCH DESIGN
A pre-experimental static-group comparison design was used to explore the impact of health service availability on the following risk factors: 1) high ratios of weight to height; 2) blood pressure readings above 140/90 on three separate measurements; 3) cholesterol values above accepted norms; and 4) a health risk profile that identifies lifestyle risk for cardiovascular disease. Group and population data on the intervening variables of age, race, and gender were analyzed to determine their impact on the above risk factors. Based on researcher experiences with small industries, the additional variables related to work stress were identified: 1) repetitive work, which entails the pressures of "piece work" requirements; 2) hazardous work, which involves constant awareness of risk for serious physical injury or death; 3) "normal" work, which includes a variety of work activities but is not inherently repetitive or hazardous (Stellman, 1987) .
HYPOTHESES
Three hypotheses were investigated: 1. There will be a statistically significant difference in the health risk profiles of employees of companies with no on-site health program, those with services provided by baccalaureate student nurses, and those with formal health programs.
2. There will be a statistically significant difference in the health risk profiles of employees in hazardous worksites with no on-site health programs and those with services provided by baccalaureate student nurses.
3. There will be a statistically significant difference in the health risk profiles of employees in repetitive worksites with no on-site health programs and those with services provided by baccalaureate student nurses.
METHODOLOGY

SUbjects
Human subjects' protection review and approval was obtained from the researchers' university prior to the beginning of the study. Permission to access employees was obtained from each small company prior to the screening. Three comparison groups were drawn from the employees at small worksites in the southeastern United States: companies with: 1) formal, organized health services (n=209); 2) previous periodic screening from baccalaureate nursing students (n=161); and 3) no health services (n=195). Screening at each type of industry was done for this research. Data from the formal, organized health service sites (n=209) were retrospective. These sites had used an approach to health screening almost identical to that used by this project, and their data were deemed to be comparable. The sample of 565 people, 351 women and 214 men, consisted ofthose employees who volunteered for a health risk appraisal, height and weight measurement, blood pressure measurement, and fingerstick serum cholesterol analysis. There was no statistically significant difference between men and women with regard to health risk. Average age of the employees was 38 years and the racial composition was 377 white, 180 black, and 8 other. The percentage of participation did approach 80% or more for all worksites, possibly because there was paid release time for the screening.
Participants in the no health services sites and the student screened sites were recruited through information sheets in pay envelopes at least 2 weeks prior to the screening. Participants were asked to complete the CCHRA and return the form to the faculty researchers prior to the screening. On receipt of the questionnaires preliminary CCHRA analyses were done from the subjects' self reported data. CCHRA results and actual screening measurements were used by the students at the screening to individualize health education with each employee. Instructions for participants included a request to fast for 12 hours prior to the actual screening. On the day of the screening, participants were asked to sign a consent form agreeing to the tests and to having the data used in an anonymous aggregate form for research dissemination. Any employee of the worksite being screened was eligible for this study. Employees in sites that had been formerly screened by students were asked to indicate their previous participation to allow for behavior/disease risk comparisons.
Intervention
Students received classroom instruction on community assessment, cardiovascular risk factors, cultural sensitivity and screening prior to this clinical experience. Students reviewed the CCHRA and received the preliminary group analysis report for the employees at the site being assessed. Students also reviewed the educational materials from the National Heart, Lung, and Blood Institute (NHLBI, 1990) and The American Heart Association (AHA) which focused on cardiovascular risk reduction. CCHRA results and actual screening measurements were used by the students at the screening for individualized health education with the employees. At the worksite, each subject in the study had a height, weight, and blood pressure measurement done by a student prior to the collection of a fingerstick blood sample for total serum cholesterol. The blood sample was collected by faculty according to CLIA protocols. CLIA certified faculty using these protocols assured consistency of collection, analysis, interpretation, and documentation of results. The Abbott Portable Vision Analyzer was used for total serum cholesterol sample analysis.
Individual participants received both verbal and written interpretation of screening results by students. Health education was individualized with suggestions for lifestyle modification and/or disease prevention reinforced with written materials from the 1990 NHLBI Kit 
Totals
Limitations
This study was limited to those employees who self selected into this research . The researchers acknowledge that persons who show interest in such studies may be more concerned about their health than other employees who do not choose to participate. It is also acknowledged that this research may seem threatening to employees in a tenuous job market and could be a reason for non-participation in some instances . and the AHA. Necessary referrals were made immediately. Subsequent follow ups were done by one of the coinvestigators.
Data Collection and Analysis
Actual on-site measurements of height , weight, blood pressure, and total serum cholesterol were compared to original CCHRA self reported data for accuracy. If data on the form were inaccurate , the accurate data from the screening were re-entered into the CCHRA program by a student assistant and the health risk re-calculated. Data from the employee population from each of the three types of health services were examined through descriptive statistics, chi-square, r-tests, and multiple analysis of variance (MANOVA) techniques. Chi-square analysis was performed on nominal variables comparing worksite by health risk profile, gender by health risk profile, and race by health risk profile. T-tests were performed on ordinal or interval variables comparing worksite and height-weight ratio, worksite by cholesterol level, and worksite by mean blood pressure. MANOVA was performed on weight-height ratio, mean blood pressure, and cholesterol level by type of worksite to determine which variable accounted for the largest variance among the variables. The significance level was set at p<.05.
RESULTS
Data from eight different worksites were used in this research. A different group of students participated at each worksite in different years, with two or three worksites examined during each quarter. Student groups had the opportunity to compare different worksite results while enrolled in the Community Health Nursing course. Table I presents the worksites used by type of health service available, work stress, and number of subjects.
As can be seen from the data, there were no student intervention sites for comparison in the normal work stress groups and no formal health programs in the hazardous or repetitive groups. Company resources, level of education of employees and socioeconomic status are acknowledged to be greater at the normal work stress sites.
Hypothesis 1 states that there will be a statistically significant difference in the health risk profiles of employees of companies with no on-site health program, those with services provided by baccalaureate student nurses, and those with formal health programs.
A chi-square analysis was performed on combined data from worksites with no health service, student nurse services, or formal health services with comparison to health risk profile. Table 2 presents the results of this analysis.
As can be seen from Table 2 , there was a significant difference in the health risk profile by type of health service provided. Worksites with formal programs showed the lowest percentage of employees in the high risk category, the student services with the next lowest, and the no service sites with the highest percentage of employees in the high risk category. Most notably, the student service site showed the same percentage of employees in the low risk profile as the formal RN service site. Hypothesis one was supported in that there was a significant difference found between health risk profile in relation to type of service offered.
Hypothesis 2 states that there will be a statistically significant difference in the health risk profiles of employees of hazardous worksites with no on-site health programs and those with services provided by baccalaureate student nurses.
Chi-square analysis was performed on data from the hazardous worksites comparing health risk for sites with no health service and those with student nurse services only. Table 3 presents the results of the comparison of the hazardous worksite by type of health service available. Table 3 shows a significant difference in the number of employees with no health services in the high health risk category as compared to the low health risk individuals in the student group. Hypothesis 2 was supported.
Other interesting findings in further analysis of the total group data were the significant differences in the health risk among sites compared by work stress and health risk profile. As might have been expected, hazardous worksites had significantly more employees with high health risk profiles than the repetitive worksites (x 2=19.99647, df=2, significance=.00005). Further, a MANOVA was performed on the hazardous site data only to find which of the health risk variables of blood pressure, height/weight ratio, or cholesterol contributed most to the health risk profile. Mean blood pressure was found to be most strongly related to health risk (F=8.65108, df= 2/388, p<.OOO).
Hypothesis 3 states that there will be a statistically significant difference in the health risk profiles of employees of repetitive worksites with no on-site health programs and those with services provided by baccalaureate student nurses. Table 4 presents the chi-square analysis of repetitive worksites by type of health service present and reveals fewer employees in the high health risk category and more than four times more employees in the low health risk category in the student health services group. Inter-estingly, more men were employed in the hazardous worksites and more women were employed in the repetitive worksite jobs. Both groups showed a greater percentage of employees in the low health risk category with student intervention than with no intervention. Hypothesis 3 was supported.
Additional information was obtained with combined data from both types of worksites. T-tests were run to measure differences in group means in worksite and mean blood pressure and worksite and health risk age ratio. Both t-tests were significant at p<.OI (two-tailed probability) for mean blood pressure and p<.05 (twotailed probability) for health risk-age ratio, respectively. In each case the lower mean was better and was associated with services offered by the student nurses.
CONCLUSIONS AND RECOMMENDATIONS
From the analysis of the health related data from this study, it is clear that students and faculty can integrate practice, education, and research into a community health nursing course. Student evaluations include positive comments about the opportunity to collaborate with faculty and learn about the importance of health promotion in a "real life" situation (National League for Nursing, 1988) . Students were enthusiastic when they learned that this research showed that previous student interventions had been statistically significant in reducing cardiovascular risk in employee groups. Students seldom have the opportunity to evaluate long term outcomes of interventions, particularly in the health promotion/disease prevention arena. This study demonstrates that student nurses in a baccalaureate program can make an impact on the health of individuals in varied worksites through repeated screening and targeted health education and referral. Future research could incorporate cost benefits for the small industries based on decreased absences, improved morale, and reduction in overall health costs (Department of Health and Human Services, 1991; McPartland, 1991) . This study was supported by a small research grant from the large urban university which employs the nursing faculty who conducted the study. It is recognized that this study would have been strengthened with larger numbers and matched cohorts in industries. The faculty members are currently using this study's results to seek a large external grant to expand the research over a 3 year period. A pre/posttest design is proposed using a sample of 1,500 rural employees of 20 to 30 small companies.
The long term goals are to market this concept to small industries as a cost saving strategy for health care services in rural areas and to provide clinical placements for students. Students need real world experiences (National League for Nursing, 1988). Small industry employees in underserved rural areas need health promotion/disease prevention services (Department of Health and Human Services, 1991). Nursing faculty can be the catalysts for developing mutually FEBRUARY 1997, VOL. 45, NO.2 beneficial partnerships between small corporations and educational institutions.
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